




AUTOMATIC BRAIN TUMOR SEGMENTATION METHOD USING 





























AUTOMATIC BRAIN TUMOR SEGMENTATION METHOD USING 













This project report submitted in partial fulfilment of 
the requirements for the award of the degree of 






Faculty of Computing 



















I dedicate this thesis to the 
biggest treasures of my life, my beloved 
parents, Fatemeh and Hasan, and to the best 
sister and brother in the world, Najmeh and  
Mohammad, and also to my friends and 
family for their endless support and 
encouragement. I Love 











Every project, big or small is successful largely due to the effort of a number 
of wonderful people who have always given their valuable advice or lent a helping 
hand. I sincerely appreciate the inspiration; support and guidance of all those people 
who have been instrumental in making this research a success. 
 
 
I take this opportunity to express my profound gratitude and deep regards to my 
supervisor Prof. Dr. Ghazali Bin Sulong for his exemplary guidance, monitoring and 
constant encouragement throughout this research. His trust, knowledge and friendly 
personality have always been an inspiration for me and will deeply influence my career 
and future life. 
 
 
Last but not the least, a special thanks to my family. Words cannot express 
how grateful I am to you, my beloved parents, for all of the sacrifices that you’ve 
made on my behalf. I would also like to thank all of my friends who supported me in 










The brain is the most important organ of the human body. It has a 
complicated structure, and a precise segmentation of brain cerebral tissues plays an 
important role for tumor detection. Since the manual segmentation is tedious and 
time-consuming, automatic segmentation becomes a more attractive subject to most 
researchers. Recently, many automatic segmentation methods have been proposed 
using clustering algorithms. Nonetheless, there are some remaining issues: noisy 
images and local optima. This study proposes a hybrid method by combining two 
clustering methods: FCM-FPSO and IFCM-PSO. In this research, a Gaussian filter is 
first applied as a pre-processing step to remove noises. Then, the enhanced image is 
segmented using a modified clustering method called Improved Fuzzy C-Means 
(IFCM). In IFCM, besides the target pixel intensity, the distance and intensity of the 
neighbours of the target pixel are used as the segmentation parameters. The presence 
of these parameters are helpful in case of the segmentation of noisy images. In order 
to prevent IFCM from falling into local optima, Fuzzy Particle Swarm Optimization 
(FPSO) is used to improve the parameter initialization step. FPSO is initialized by 
using a random membership function. The hybrid method is applied on thirty-one 
MRI brain tumor images collected from MICCAI 2012. The experimental results 
revealed that the F1-Measure of 79.98%, obtained by proposed hybrid method, is 










Otak adalah organ yang paling penting dalam tubuh manusia. Ia mempunyai 
struktur yang rumit, dan segmentasi tepat otak tisu serebral memainkan peranan yang 
penting untuk mengesan tumor. Segmentasi manual adalah sangat rumit serta 
memakan masa oleh yang demikian, segmentasi automatik menjadi subjek lebih 
menarik kepada kebanyakan penyelidik. Baru-baru ini, terdapat banyak kaedah 
segmentasi automatik dicadangkan menggunakan algoritma kelompok. Walaupun 
begitu, terdapat beberapa isu yang tertinggal diantaranya adalah seperti; kekaburan 
imej dan optima tempatan. Kajian ini mencadangkan kaedah hibrid dimana ianya 
adalah menerusi gabungan dua kaedah berkelompok, iaitu FCM-FPSO dan IFCM-
PSO. Menerusi kajian ini, penapis Gaussian akan digunakan sebagai langkah awal 
untuk menghapuskan hingar. Seterusnya, imej baru yang telah diperbaiki 
dibahagikan dengan menggunakan kaedah kelompok diubahsuai atau lebih dikenali 
sebagai Improved Fuzzy C-Means (IFCM). Dalam IFCM, selain keamatan sasaran 
piksel, jarak dan intensiti piksel jiranan sasaran digunakan sebagai parameter 
segmentasi. Kehadiran parameter ini adalah membantu dalam kes segmentasi imej 
hingar. Dalam usaha untuk mencegah IFCM daripada menjadi optima tempatan, 
Fuzzy Particle Swarm Optimization (FPSO) digunakan untuk meningkatkan langkah 
parameter pengawalan. FPSO adalah dimulakan dengan menggunakan fungsi 
keahlian rawak. Kaedah hibrid digunakan pada tiga puluh satu imej MRI otak 
bertumor yang diambil daripada MICCAI 2012. Menerusi kaedah yang dicadangkan, 
Keputusan eksperimen menunjukkan bahawa F1-Measure menghasilkan nilai yang 
lebih tinggi iaitu 79.98%, dan ianya adalah lebih tinggi daripada kaedah segmentasi 
terkini.  
